Atomistic study of a nanometer-scale pump based on the thermal ratchet concept by Oyarzua, Elton et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Nov 08, 2017
Atomistic study of a nanometer-scale pump based on the thermal ratchet concept
Oyarzua, Elton; Walther, Jens Honore; Zambrano, Harvey
Publication date:
2015
Document Version
Peer reviewed version
Link back to DTU Orbit
Citation (APA):
Oyarzua, E., Walther, J. H., & Zambrano, H. (2015). Atomistic study of a nanometer-scale pump based on the
thermal ratchet concept. Abstract from  68th Annual Meeting of the American Physical Society's Division of Fluid
Dynamics (DFD) , Boston, United States.
Abstract Submitted
for the DFD15 Meeting of
The American Physical Society
Atomistic study of a nanometer-scale pump based on the ther-
mal ratchet concept1 ELTON OYARZUA, University of Concepcion, J. H.
WALTHER, Technical University of Denmark, HARVEY ZAMBRANO, University
of Concepcion | In this study, a novel concept of nanoscale pump fabricated using
Carbon Nanotubes (CNTs) is presented. The development of nanouidic systems
provides unprecedented possibilities for the control of biology and chemistry at the
molecular level with potential applications in low energy cost devices, novel medical
tools, and a new generation of sensors. CNTs oer a number of attractive features
for the fabrication of uidic nanodevices including fast ow, useful electronic and
thermal properties, high mechanical strength and biocompatibility. Therefore, the
transport of liquids in CNTs is now of great interest in nanouidics. Thermophoresis
is the phenomenon observed when a mixture of two or more types of motile objects
experience a force induced by a thermal gradient and the dierent types of objects
respond to it dierently, inducing a motion and segregation of the objects. Using
molecular dynamics simulations, we explore the possibility to design thermophoretic
pumping devices fabricated of CNTs for water transport in nanoconduits. The
design of the nanopumps is based on the concept of the Feynman-Smoluchowski
ratchet.
1We aknowledge partial support from Fondecyt project 11130559 and Redoc udec
Elton Oyarzua
University of Concepcion
Date submitted: 31 Jul 2015 Electronic form version 1.4
